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CLAIMS 



What is claimed is: 



A compound of formula (I) comprising the scope of the invention are racemates. 



diastereoisomers and optical isomers /of 



B. 




(I) 



wherein B is H, a Cg ^\C^o aryl, CjL araikyl; Het or (lower alkyl)-Het, all of whicin 



optionally substituted with Ci-6 alky 
hydroxyalkyl; halo; haloalkyi; nitro; 



substituted with hydroxy, 
mono- or di-substituted w 



; Ci-e alkoxy; alkanoyi; hydroxy; 
cyano; cyanoaikyi; amino optionally substituted 
with alkyi; amido; or (fewer alkyOamide; 

or B is an acyl derivative of formul i R4-C(0)-; a carboxyl of formula R4-0-C(0)-; an 
amide of formula R4-N(R5)-C(0)-; i thioamide of formula R4-N(R5)-C(S)-;or a 
suifonyl of formula R4-SO2 Wherein 

R» is (i) Ci-io alkyI optional y substituted with carboxyl, alkanoyi, hydroxy, 
Ci^ alkoxy, amino optiona ly mono- or di-substituted with Ci-e alkyl. amido, or 
(lower alkyl) amide; 

(ii) C3.7 cycloalkyi, C3.7 cycloalkoxy, or C4-10 alkylcycloalkyi, all optionally 

i:»rboxyl, (Ci^ alkoxy)carbonyl, amino optionally 
th alkyl, amido, or (lower alkyl) amide; 

(iii) amino optionally mor>> or di-substituted with C1-6 alkyl; amido; or (lower 
alkyl)amide; 

araikyl, all optionally substituted with Ci-e alkyl, 
hydroxy, amido, (lower d[lkyl)amide, or amino, optionally mono- or di- 
substituted with Ci-e alkS^I; or 

(v) Het or (lower alkyl)-Het, both optionally substituted with Ci-e alkyl, 
hydroxy, amido, (lower! alkyl) amide, or amino optionally mono- or di- 
substituted with C1-6 a|J 
Rs is H or Ci-e alkyl; 

with the proviso that when r/ is an amide or a thioamide, R* is not (ii) a cycloalkoxy; 
Y is H or Ci-e alkyl; 
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is Ci-a alkyi, C3.7 cycloalkyi, or C4.10 alkylcycloalkyi, all optionally substituted witli 
hydroxy, alkoxy, C,^ thioalkyi, amido, (lower alkyl)amido, Ge or C10 aryl, or C7-16 

aralkyi; / 
Ra is CH2-R20. NH-R20, O-R20 or S-R20. wherein R20 is a saturated or unsaturated C3.7 
cycloalkyi or C4.10 (alkylcycloalkyi), all of which being o^nally mono-, dl- or tri- 
substituted with R21, 

or R20 is a Ce or C10 aryl or C7-14 aralkyi. all option^y mono-, di- or tri-substltuted 
with R21, 

or R20 is Het or (lower alkyl)-Het, both optiot^ly mono-, di- or tri-substituted with 

R21. ^ 

. wherein each R21 is independenjUy C,^ alkyI; Ci-s alkoxy; lower thioalkyi; 

suifonyl; NO2; OH; SH; halo; h&loalkyi; amino optionally mono- or di- 
substituted with alkyl. c/or C10 aryl, C7-14 aralkyi, Het or (lower alkyl)- 
Het; amido optiohaUy monfo-substituted with alkyl, Ce or C10 aryl, C7-14 
aralkyi, Het or (lower al^yl)-Het; carboxyl; carboxy(lower alkyl); Ce or C10 aryl. 
C7.14 aralkyi or Het. s/d aryl, aralkyi or Het being optionally substituted with 
R22; 

wherein h4 is Ci^ alkyl; C3.7 cycloalkyi; Ci-e alkoxy; amino optionally 
mono- efr di-substituted with Ci^ alkyl; suifonyl; (lower alkyl)sulfonyl; 
N02;yOH; SH; halo; haloalkyi; carboxyl; amide; (lower alkyl)amide; or 
Het^ptionally substituted with C1.6 alkyl; 
R' is H; Ci^ all^ C3.7 cycloalkyi, Cz^ alkenyl, or Cz^ alkynyl. all optionally 
substituted ym\ halogen; 

or a pharmafceutically acceptabPe salt or ester thereof. 



A compound of formula I according to claim 1 . wherein 
B is a Ce or C10 aryl or C7-16 arajkyl. all optionally substituted with Ci^ alkyl, Ci^ 
alkoxy, Ci^ alkanoyi, hydroxy, hydroxyalkyi, halo, haloalkyi. nitro, cyano, 
cyanoalkyl. amido, (lower alkyl)amido, or amino optionally substituted with Ci-« 
alkyl; or 

B is Het or (lower alkyl)-Het, all optionally substituted with Ci-a alkyl. alkoxy. Ci^ 
alkanoyi. hydroxy, hydroxyalkyi, halo, haloalkyi, nitro. cyano, cyanoalkyl, amido. 
(lower alkyl)amido, or amino optionally substituted with Ci-e alkyl. 
A compound of formula I according to claim 1 , wherein B is R4-SO2 wherein R4 is 
C1.6 alkyl; amido; (lower alkyl)amide; Ce or C10 aryl, C7-14 aralkyi or Het, all optionally 
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substituted with Ci-e alkyl. 

A compound of formula I according to claim 1 , wherein B is an acyl derivative of 
formula R4-C(0)- wherein R4 is 

(i) Ci-io alkyl optionally substituted with carboxyl, hydroxy or alkoxy, 
amido, (lower alkyl)amide, or amino optionally mono- or di-substituted with 
C1-6 alkyl; 

(ii) C3.7 cycloalkyi or C4.10 alkylcycloalkyl, both optionally substituted with 
hydroxy, carboxyl, (Ci^ alkoxy)carbonyl, amido, (lower alkyl)amide, or amino 
optionally mono- or di-substituted with Ci-e alkyl; 

(iv) Ce or Cio aryl or C7-16 aralkyi, all optionally substituted with Ci^ alkyl, 
hydroxy, amido, (lower alkyl)amide, or amino optionally substituted with Ci^ 
alkyl; \ 

(v) Het or (lower alkyl)-Het, both optionally substituted with C1-6 alkyl, 
hydroxy, amino optionally substituted with Ci-e alkyl, amido, (lower 
alkyl)amide, or amino optionally substituted with alkyl. 

A compound of formula I according to claim 1 , wherein B is a c^boxyl of formula 
R4-0-C(0)-, wherein R4 is / 

(i) C1.10 alkyl optionally substituted with carboxyl, Ofi alkanoyi, hydroxy, Ci-e 
alkoxy, amino optionally mono- or di-substituted/with C1-6 alkyl, amido or 
(lower alkyl)amide; / 

(ii) C3.7 cycloalkyi, C4.10 alkylcycloalkyl, all ^tionally substituted with 
carboxyl, (Ci-e a!koxy)carbonyl, amino ofMionally mono- or di-substituted with 
Ci-e alkyl, amido or (lower alkyOaimidGf; 

(iv) Ce or C10 aryl or Cy-ig aralkyi opfionally substituted with Ci-e alkyl, 
hydroxy, amido, (lower alkyl)anrudo, or amino optionally mono- or di- 
substituted with Ci^ alkyl; or y 

(v) Het or (lower alkyl)-HetyDoth optionally substituted with Ci-e alkyl, 
hydroxy, amino optionall/mbno- or di-substituted with Ci-e alkyl, amido or 
(lower alkyl)amido. / 

A compound of formula I a^efcording to claim 1, wherein B is an amide of formula R4- 

N(R5)-C(0)- wherein R4 js 

(i) Cmo alkyl optionally substituted with carboxyl, Ci-e alkgnoyi, hydroxy, Ci^ 
alkoxy, amido; (lower aIkyl)amido, or amino optionally mono- or di- 
substitutedwith Ci^ alkyl; 
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(ii) C3.7 cycloalkyi or C4-10 alkylcycloalkyi, all ootfonally substituted with 
carboxyl, (Ci^ alkoxy)carbonyl, amido, (low^alkyl)amido, or amino 
optionally mono- or di-substituted with c/^ alkyi; 

(iii) amino optionally mono- or di-subsjftuted with C1-3 alkyI; 

(iv) Ce or C10 aryl or C7-16 aralkyi, aU^ptionally substituted with C1-6 alkyI, 
hydroxy, amido, (lower alkyOamuie. or amino optionally substituted with C1.6 
alkyI; or / 

(v) Het or (lower alkyl)-Het. bfath optionally substituted with C1-6 alkyI, 
hydroxy, amino optionally afubstituted with alkyI, amido or (lower 
alkyl)amide; and / 

R5 is H or methyl. / 
A compound of fomiuia-^J accfording to claim 1, wherein B is a thioamide of formula 
R4-NH-C(S)-; wherein R4 W 

(i) C1.10 alkyI optio/ally substituted with carboxyl. Ci-e alkanoyi or alkoxy; 

(ii) C3.7 cycloalky/dr C4.10 alkylcycloalkyi, all optionally substituted with 
carboxyl, (C1.6 /lkoxy)carbonyl. amino or amido. 

A compound of formula I according to claim 2, wherein B is a Ce or Cio aryl 

optionally substituted with d-e alkyI, Ci^ alkoxy, Ci-s alkanoyi, hydroxy, 

hydroxyalkyi, halo, haloalkyi, nitro, cyano. cyanoalkyi, amido. (lower alkyl)amide, or 

amino optionally mono- or di-substituted with Ci-e alkyl. 

A compound of formula I according to claim 2, wherein r B is Het optionally 

substituted with aikyl, C,.6 alkoxy, Ci^ alkanoyi, hydroxy, halo, amido, (lower 

alkyl)amide, or amino optionally mono- or di-substituted with Ci-e alkyl. 

A compound of fonnula I according to claim 4, wherein B is an acyl derivative of 

formula R4-C(0)- wherein R4 is i 

(i) Ci-10 alkyl optionally substituted with carboxyl, hydroxy or C,^ alkoxy; or 

(ii) C3-7 cycloalkyi or C4-10 alkylcycloalkyi, both optionally substituted with 
hydroxy, carboxyl, (C1.6 alkoxy)carbonyl, or 

(iv) Cs or C10 aryl or C7.16 aralkyi, all optionally substituted with Ci^ alkyl, 
hydroxy, or (v) Het optionally substituted with Ci-e alkyl, hydroxy, amido or 
amino. * 
A compound of formula I according to claim sfwherein B is a carboxyl of formula 

R4-0-C(0)-, wherein R4 is / 

(i) Ci-io alkyl optionally substitutecT with carboxyl, C1.6 alkanoyi, hydroxy, Ci-s 

^ /23 
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alkoxy or amido, (lower alkyl)amide, amino optionally mono- or di-substituted 
witii alkyi; 

(il) C3.7 cycloalkyi, C4-ioalkylcycloalkyl, all optionally substituted with 
carboxyl, (Ci^ alkoxy)carbonyl. amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted with Ci-e alkyI, or 

(iv) Ce or C10 aryl or C/.ie aralkyi, all optionally substituted with alkyI, 
hydroxy, amino optionally substituted with alkyI; or 

(v) Het or (lower alkyl)-Het, both optionally substituted with alkyI, 
hydroxy, amido, or amino optionally mono-substituted with alkyl. 

A compound of fomiula I according to claim 6, wherein B is an amide of formula R4- 

N(R5)-C(0)- wherein R4 is 

(i) C1-10 alkyl optionally substituted with carboxyl, C,^ alkanoyi, hydroxy, Ci-s 
alkoxy, amido, (lower alkyl)amide, amino optionally mono- or di-substituted 
with alkyl; 

(ii) C3.7 cycloalkyi or C4.10 alkylcycloalkyi, all optionally substituted with 
carboxyl, (Ci^ alkoxy)carbonyl, amido, (lower alkyl)amlde, amino optionally 
mono- or di-substituted with alkyl; 

(iii) amino optionally mono- or di-substituted with alkyl, or 

(iv) Ce or Co aryl or C7.16 aralkyi, all optionally substituted with alkyl. 
hydroxy, amino or amido optionally substituted with alkyl; or 

(v) Het optionally substituted with alkyl, hydroxy, amino or amido, 
^d Rs is H. 

A compound of formula I according to claim 7, wherein B is a thioamide of formula 
R4-NH-C(S)-; wherein R4 Is (i) d.io alkyl; or (ii) C3.7 cycloalkyi. 
A compound of formula I according to claim 1 2, wherein B is an amide of formula 
R4-NH-C(0)- wherein R4 is 

(i) C1.10 alkyl optionally substituted with carboxyl, alkanoyi, hydroxy, 
alkoxy amido, (lower alkyl)arhide, amino optionally mono- or di-substituted 
with alkyl; 

(ii) C3.7 cycloalkyi or C4.10 alkylcycloalkyi, all optionally substituted with 
carboxyl. (d^ alkoxy)carbonyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted with alkyl; 

(iv) Ce or Cio aryl or C7.16 aralkyi optionally substituted with Ci-s alkyl. 
hydroxy, amino or amido. 
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15. A compound of fomnula I according to cl^m 1 , wherein B is 





ferf-butoxyc^onyl (Boc) or 




N 



A compound of formula I according to claim 1 . wherein Y is H or methyl. 
A compound of formula I according to claim 16, wherein Y is H. 
A compound of formula I according to claim 1. wherein is Ci^ alkyi, C3.7 
cycloalkyi, or C4.10 alkylcycloalkyi, all optionally substituted with hydroxy, 
alkoxy, thioalkyi, acetamido, Ce or C10 aryl, or C7.16 aralkyi,. 
A compound of formula I according to claim 18,>(fherein R^ is the side chain of tert- 
butylglycine (Tbg), lle,.Val. Ghg or: 



22. 



23. 





A compound of formula 1 according to cl'aim 19, wherein R^ is the side chain of Tbg. 
Chg or Val. 

A compound of formula I according to claim 1 . wherein R2 is S-R20 or O-R20 wherein 
R20 is a Ce or Co aryl. C^^e aralkyl./let or -CHz-Het. all optionally mono-, di- or tri- 
substituted with R21, wherein 

R21 is C1-6 alkyI; C1.6 alko)J; lower thioalkyi; amino or amido optionally mono- 
or di-substituted with CiW^lkyl. Ce or C10 aryl, C7.16 aralkyi, Het or (lower 
alkyl)-Het; NO2; OH; hal6; trifluoromethyl; carboxyl; Ce or C10 aryl. C7-16 
aralkyi. or Het. said aryl, aralkyi or Het being optionally substituted with R22. 
wherein 

R22 is Ci-ealk^l; cycloalkyi; Ci^ alkoxy; amino; mono- or di-(lower 
alkyOamino/ (lower alkyOamide; sulfonylalkyl; NO2; OH; halo; 

trifluorom/thyl; carboxyl or Het. 
A compound of formula I according to claim 21. wherein R21 is C,^ alkyI; C1-6 alkoxy; 
amino; di(lower alkyl)amino; (lower alkyl)amlde; Ce or C10 aryl. or Het. said aryl or 
Het being optionally substituted with R22, wherein R22 is C1.6 alkyI; C3-7 cycloalkyi; 
C1.6 alkoxy; amino; mono- or di(lower alkyl)amino; amido; (lower alkyl)amide; halo; 
trifluoromethyl or Het. 

A compound of formula I according to claim 22, wherein R22 is alkyI; Ci^ 
alkoxy; halo; amino optionally mono- or di-substituted with lower alkyI; amido; 
(lower alkyl)amide; or Het. 
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24. A compound of formula I according to claim 23, wherein R22 is methyl; ethyl; 
isopropyl; tert-butyl; methoxy; chloro; amino optionally mono- or di-substituted with 
lower alkyi; amido, (lower alkyl)amide; or (lower alkyi) 2-thiazole, 

25. A compound of formula I accoi|ding to claim 21, wherein R2 is selected from the 
group consisting of: 



30. 



31, 





; and 

26. A compound of formula I according to claim 21 , wherein R2 is 1-naphthylmethoxy; 



2-naphthylmethoxy;.benzyloxy. 1 
unsubstituted , mono- bt di-subs 




/ ; \ Z' \ ;and 

29. A compound of formula I accorc^ng to claim 26, wherein R2 is : 

R, 



laphthyloxy; 2-naphthyloxy; orquinolinoxy 
uted with R21 as defined in claim 21 . 



27. A compound of formula I according to claim 26, wherein R2 is 1-naphtylmethoxy; or 
quinolinoxy unsubstituted,- mono- or di-substituted with R21 as defined in claim 26. 

28. A compound of formula I according to claim 27, wherein R2 is selected from the 
group consisting of: 

I H,N^ ^N^ ^OMa 

^OMe CF, -> ^ ^ ^ ^ 





wherein R21A is alkyi; Cij 
substituted with Ci-e alkyi; or^ 




■ thioall$ylfna!o; amino optionally mono- 
^MTaralkyl, or Het, sais aryl, aralkyi or 
Het optionally substituted with F 22 wherein R22 is Ci-e alkyi, Ci-e alkoxy, amido, 
(lower alkyl)amide, amino optionally mono- or di-substituted with alkyi, or Het; 
and 

R21B is Ci-ealkyl, Ci^alkoxy, amino,. di(lower alkyl)amino, (lower alkyl)amide, NO2, 
OH. halo, trif luoromethyl, or cai boxyl. 

A compound of formula I acco ding to claim 29, wherein R21A is Ce, C10 aryl or Het, 
all optionally substituted with II22 as defined in claim 30. 

A compound of formula I acccrdin'g to claim 30, wherein R21A is selected from the 
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group consisting of: 



Me 




N 




Me- 



I 



N- 




s o , , , 



>=N 



s— ^ s— f s— ' and 
32. A compound of formulkj accordjing to claim 29. wherein Rz is: 




•'22A 



^21 B 



Wherein R22A is Cve all<yl: C^jall<oxy; or halo; and R21B is Ci.6all<yi, Ci^aikoxy, 
amino. di(lower alkyi)amii7b, (jower alkyl)amide, NOyDH. halo, trifluoromethyl. or 
carboxyl. 

33. A compound of formula | acioAding to claiin^9. wherein Ra is: 



'21 B 



Wherein R22B is Ci-e alkyl. aUino optionally mono-substituted with Ci^ alkyl. amido, 
or (lower alkyl)amide; ; and R21B is Ci^ alkyl. Cealkoxy, amino. di(lower 
alkyl)amino. (lower alkyl)amide. NO2. OH. halo, trifluoromethyl. or carboxyl. 

34. A compound of formula I according to claim 32 or 33, wherein R21B is d^alkoxy. or 
di(lower alkyl)amino. 

35. A compound of formula I According to claim 32 or 33. wherein R^^b is methoxy. 

36. A compound of formula I according tocl^ 1 , wherein PI is a cyclobutyl or 
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J 

cyclopropyl ring, both optionally substituted witl>*yj wherein R is H, C1.3 all<yl, C3-5 
cycloalkyi, or C2-4 alkenyl, all optionally s^Smuted with halo. 
37. A compound of formula I according to^^m 36, wherein PI is cyclopropyl and R"" is 
ethyl, vinyl, cyclopropyl, 1 or 2-^^^ethyl or 1 or 2-bromo\^yl. 



A compound of formula I according to cliaim^^|%herein ly is vinyl. 
^ 2^ A compound of formula I according to claim ^Vvherein R^'at carbon 2 is orientated 
syn to the carbonyl at position 1 , represented by the radical: 






and 



A compound of formula I according to claim^, wherein at position 2 is 
orientated antiXo the carbonyl at position 1 , represented by the radical: 

/ / _ 




or 




h7 



A compound of formula I according to claim wherein carbon 1 has the R 
^ configuration: * ^ 

% J R orS 




3) 



/ 



^ An optical isomer of a compound of formula I according to claim wherein said R^ 
substituent and the carbonyl in a syn orientation in the following absolute 



configuration: 



2tr? 
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A compound of formula I according to claim ^wherein R^is ethyl, hence the 
asymmetric carbon atoms at positions 1 and 2 have the R,R configuration. 
A compound of formula 1 according to claim/sfwherein R^is vinyl, hence the 
asymmetric carbon atoms at positions 1 and 2 have the R,S configuration. 
A compound oftefmula I according to claim 1 , wherein 

B is a Ce or Cio aryl or C7-16 aralkyl. a" optionall>Ksubstituted with Ci^ allcyl, Ci.e 
alkoxy, aikanoyl>ydroxy, hydroxyalkyi, hato, haloalkyi, nitro, cyano, cyanoalkyi, 
amido, (lower alkyl)amidb, or amino optionally Lbstituted with aikyi; or 
Het or (lower alkyl)-Het, all optionally substituted with C1.6 alkyl. C1.6 alkoxy,. Ci^ 
alkanoyi, hydroxy, hydroxyatkyi, halo, haloalkJl, nitro, cyano, cyanoalkyi, amido, 
(lower alkyl)amido, or amino optionally substituted with C1.6 alkyl,. or 
B is R4-SO2 wherein R4 is* preferably amido; (lower alkyl)amide; Cs or Cio aryl, C7-14 
aralkyl or Het, all optionally substituted with Ci-e alkyl, or 
B is an acyl derivative of forrhula R4-C(0)- vfherein R4 is 



ith carboxyl, hydroxy or Ci^ alkoxy, 
optionally mono- or di-substituted with 



(i) Clio alkyl optionally substituted 
amido, (lower alkyl)amide, or amino 
C1.6 alkyl; 

(ii) C3.7 cycloalkyi or C4-10 alkylcycloj ilkyi, both optionally substituted with 
hydroxy, carboxyl. (Ci-s alkoxy)carb Dnyl, amido, (lower alkyt)amide, or amino 
optionally mono- or di-substituted with Ci^ alkyl; 

(iv) Ce or C10 aryl or C7-16 aralkyl, al optionally substituted with Ci^ alkyl. 
hydroxy, amido, (lower alkyl)amide or amino optionally substituted with Cs 
alkyl; 

(v) Het or (lower alkyl)-Het,.both optionally substituted with C1.6 alkyl, 
hydroxy, amino optionally substitued with Ci-e alkyl, amido, (lower 
alkyl)amide, or amino optionally sJibstituted with C1.6 alkyl, or 

B is a carboxyl of fomiula R4-0-C(0)-, wherein R4 is 

(i) C1.10 alkyl optionally substituted with carboxyl, Ce alkanoyi, hydroxy, Ce 
alkoxy. amino optionally mono- Jr di-substituted with Ci^ alkyl. amido or 
(lower alkyl)amide; ' / 



an 
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(ii) C3.7 cycloalkyi, C4-10 alkylcydloalkyl. all optionally substituted with 
carboxyl, (Ci.a alkoxy)carbonyl! amino optionally mono- or di-substituted with 
alkyi, amido or (lower alkyl)amide; 

(iv) Cs or C10 aryl or C7.16 aralltyl optionally substituted with alkyI, 
hydroxy, amido, (lower alkyl)iimido, or amino optionally mono- or di- 
substituted with alkyI; or 

(v) Het or (lower alkyl)-Het, both optionally substituted with alkyI, 
hydroxy, amino optionally mpno- or di-substituted with C,^ alkyI, amido or 
(lower alkyl)amido, or 

B is an amide of formula R4-N(R5)-jb(0)- wherein R4 is 

(i) C1-10 alkyI optionally substituted with carboxyl, Ci^ alkanoyl, hydroxy, Ci-e 
alkoxy, amido, (lower alkyllamido, or amino optionally mono- or di- 
substituted with C1-6 alkyI;/ 

(ii) C3.7 cycloalkyi or C4-ioialkylcycloalkyl, all optionally substituted with 
carboxyl, (C1.6 alkoxy) caijbonyl, amido, (lower alkyl)amido, or amino 
optionally mono- or di-sJbstituted with Ci-s alkyl; 

(iii) amino optionally moho- or di-substituted with C1.3 alkyl; 

(iv) Cb or C10 aryl or Cj.L aralkyi, all optionally substituted with alkyl, 
hydroxy, amido, (lower /alkyl)amide, or amino optionally substituted with 
alkyl; or 

(v) Het or (lower alkyl)|Het, both optionally substituted with alkyl, 
hydroxy, amino optiorjLlly substituted with alkyl, amido or (lower 
aikyl)amide; and 
R5 is H or methyl, or 

B is thioamide of formula RjNHiC(S)-; wherein R4 is 

(i) C1.10 alkyl optionally substituted with carboxyl, C,^ alkanoyi or Ci-e alkoxy; 

(il) C3.7 cycloalkyi or/c4-io alkylcycloalkyl. all optionally substituted with 

carboxyl, (Ci^ alko)^)carbonyl, amino or amido; 
Y is H or methyl; 

r3 Is alkyl. C3.7 cycloallkyl, or C4.10 alkylcycloalkyl, all optionally substituted with 
hydroxy, Ci^ alkoxy. d JthioalkyI, acetamido, Ce or C10 aryl. or C7-16 aralkyi; 
R2 is S-R20 or O-R20 wh Jrein R20 is preferably a Cb or C10 aryl, C7-16 aralkyi. Het or - 
CHz-Het. all optionally rtono-. di- or tri-substituted with R21. wherein 

R21 is C,^ alkyl/ alkoxy; lower thioalkyi; amino or amido optionally mono- 
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or di-substituted with alkyi, or Cio aryl, C7-16 aralkyi, Het or (lower 
alkyl)-Het; NO2; OH; halo; triflu«6romethyl; carboxyl; Cs or C10 aryl, C7.16 
aralkyi. or Het. said aryl, ara\kf\ or Het being optionally substituted with Raa, 
wherein 

R22 is Ci^alkyl; C3-7 ^ycloalkyl; Ci^alkoxy; amino; mono- or di-(lower 
alkyOamino; (lower dlkyl)amide; sulfonylalkyl; NO2; OH; halo; 
trifluoromethyl; carooxyl or Het; or 
R2 is selected from the group consisting of: 






; and 




or R2 is 1-naphthylmethoxy; 2-naphthylmethoxy; benzyloxy, 1-naphthyIoxy; 2- 
naphthyloxy; or quinolinoxy dlnsubstituted , mono- or di-substituted with R21 as 
defined above; and / 
the P1 segment is a cyclop/opyl ring, both optionally substituted with ;Ri, wherein 
is C1.3 alkyl. C3.5 cycloalkyi/ or C2-4 alkenyl optionally substituted with halo, and said 
Ri at carbon 2 is orientated syn to the carbonyl at position 1 , represented by the 
radical: 



-N 
H 



or 




and 




or a pharmaceutically acceptable salt or ester thereof. 
46. A compound of formula I accordihg to claim 45, wherein B is a Ce or Cio aryl 
optionally substituted with Ci^ dikyi, Ci^e alkoxy, Ci^ alkanoyi, hydroxy, 
hydroxyalkyl. halo, haioalkyi, nit/o, cyano, cyanoalkyi, amido, (lower alkyl)amide, or 
amino optionally mono- or cH^pstituted with Ci^ alkyl; or B is Het optionally 



substituted with Ci-e alkyl,/Ci-6i 



Ikoxy, Ci^ alkanoyi, hydroxy, halo, amido, (lower 
alkyl)amide, or amino optjpnarf/mono- or di-substituted with Ci-e alkyl; or 
B is R4-SO2 wherein R4 is cAr C,o aryl. a C7-14 aralkyi or Het all optionally 
substituted with C1-6 alkyl; affliicfo, (lower alkyl)amide; B is an acyl derivative of 
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formula R4-C(0)- wherein R* is 

(i) Cmo alkyI optionally substitidted with carbcxyl, hydroxy or alkoxy; or 



(ii) C3.7 cycloalkyi or C4.10 alk^ 



IcycloalkyI, both optionally substituted with 
hydroxy, carboxyl, (Ci-e alkox^)carbonyl; or 

(iv) Ce or C10 aryl or C7-16 araicyl, all optionally substituted with alkyI, 
hydroxy; or 

(v) Het optionally substituted 



with C1-6 alkyl, hydroxy, amido or amino; 
or B is a carboxyl of formula R4-0-C(0)-, wherein R* is 

(i) C1-10 alkyl optionally substituted with carboxyl. d-e alkanoyl. hydroxy. 



amide, amino optionally mono- or di-substituted 

;ycloalkyl, all optionally substituted with 
carboxyl. (Ci^ alkoxy)carbonyl. amido. (lower alkyl)amide, amino optionally 



alkoxy or amido, (lower alkyl 
with Ci^ alkyl; 
(ii) C3-7 cycloalkyi, C4-10 alky 



mono- or di-substituted with 



hydroxy, amino optionally s 
(v) Het or (lower alkyl)-H 



C1-6 alkyl; or 



(iv) Cs or C10 aryl or C7.16 ar ilkyl. all optionally substituted with alkyl. 



s jjlastfttrted with alkyl; or 
both optionally substituted with Ci^ alkyl, 
hydroxy, amido, or am/o Jptionally mono-substituted with alkyl; 
or B is an amide of formula R{-M(Bs)-C(Oj- wherein R4 is 

(i) Ci.,0 alkyl option aMy sulkituted with carboxyl, Ci-e alkanoyl, hydroxy, 
alkoxy, amido, (lowJr alkyj)arf»(de, amino optionally mono- or di-substituted 
with C1-6 alkyl; 

JalkylcycloalkyI, all optionally substituted with 
carboxyl. (Ci^ alkoxyfcaJbonyl. amido, (lower alkyl)amide, amino optionally 
mono- or di-substituted iitith alkyl; and Rs is H or methyl; or 
R4 is (iii) amino optional]^ mono- or di-substituted with alkyl; or 
(iv) Ce or C10 aryl or Cj.L aralkyi, all optionally substituted with C1-6 alkyl, 
hydroxy, amino or amido optionally substituted with alkyl; or 
(V) Het optionally substituted with C1.6 alkyl, hydroxy, amino or amido; or 
B is a thioamide of formula Rjl-NH-C(S)-; wherein R4 is: 
(i) Cmo alkyl; or (ii) C4.7 cycloalkyi; or 

YisH; 

R' is the side chain of fert-bitylglycine (Tbg), lie, Val, Chg or: 



m 
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R2 is 1-naphtylmethoxy; or quinolinjDxy unsubstituted, mono- or di-substituted with 
R21 as defined above, or 
R2 is : 



R 



21AT 



^21B 



Wherein R21A is Ci^ alkyi; alktf)xy; Ce, Cio aryl or Het; lower thioalkyi; halo; amino 
optionally mono-substituted with C^.Q alkyI; or C6,Cio aryl, C7-16 aralkyi or Het. 
optionally substituted with R22 wherein R22 is C1-6 alkyi, alkoxy, amido, (lower 
alkyl)amide, amino optionally mdno- or di-substituted with Ci-e alkyl. or Het; 
P1 is a cyclopropyl ring wherein/ carbon 1 has the R configuration, 

RorS 



^ ; and 

R^ is ethyl, vinyl, cyclopri^tylil or 2-bromoethyl or 1 or 2-bromovinyl. 
47. A compound of formula I aciQ(ding to claim 46, wherein 
B is an amide of formula R44slH-b(0)- wherein R4 is 

i) Cmo alkyl op ionaljy substikrted with carboxyl. C1.6 alkanoyi, hydroxy, C^,e 
alkoxy amido, {|owef ^lkyl)amide, amino optionally mono- or di-substituted 
with Ci^ alkyl; 

(ii) C3.7 cycloalkyKo/^C4.io alkylcycloalkyi, all optionally substituted with 
carboxyl, (C1.6 alkoky)carbonyl, amido, (lower alkyl)amide, amino optionally 
mono- or di-substit|uted with Ci^ alkyl; 

(iv) Ce or Cio aryl fr C7.16 aralkyi optionally substituted with Ci^ alkyl. 

hydroxy, amino or amido; 
R^ is the side chain of Tbg, Chg or Val; 
R2 is: 
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'Z2A 





, or 

wherein R22A is Ci-e alkyl (such as Jethyl); alkoxy (such as methoxy); or halo 
(such as chloro); R22B is Ci-s alkyl, almino optionally mono-substituted with d-s alkyl, 
amido, or (lower alkyl)annide; and Rmb is Ci-e alkyl, alkoxy, amino, di(Iower 
alkyl)amino, (lower alkyl)amide, N^a. OH, halo, trifluorpmethyl, or carboxyl; 
and PI is: -v. 




A compound according to claifh 45 represented by the formula 



wherein B, R3, R2 are as del 





49. 



50. 



Compound #111 according/to claim 48. 

A compound according to daim 45 represented by the formula: 
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H 11/ 




OH 



O O 

wherein B. R3. R2. Ri are as deflnda below: 



Table 2 
Cpd# 


B 


R3 




Ri 

anti to carboxy 


201 


Boc 


cyclohexyl 


J'-O-CHa-l-naphthyl 


ethyl 
(one isomer! 


202 


Boc 


cyclohexyl/ 


r -0-CH2-I -naphthyl/ 


ethyl 
(other isomer) 


and 
203 


Boc 


f-Bu / i 

/ / 

^v,. / /I 

/I 

i 




vinyl 
1 R, 2R 



Compound #203 according to diaim 49. 

A compound according to clainh 45 represented by the formula: 



wherein B, R3, Ra and Ri are as defined below: 



Table 3 
Cpd# 


B / 


R3 


R2 


Ri 

syn to 
carboxYl. 


301 


Boc~7 


cHex 


-0-CH2-1-naphthyl 


ethyl 


302 




iPr 


'"~b-CH2-1-naphthyl 


ethyl 


303 1 




cHex 


-O-CH2-I -naphthyl 


ethyl 


304 


B6c 


cHex 


^och] 


ethyl 


305 


/boc 


cHex 


-0-CH2-I -naphthyl 


vinyl 
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Ly 



in 



54. A compound according to claim 45 rfepresented by the formula: 




. OH 



wherein B, R3, R2 and Ri are as dfefined below; 




55. A compound according to claim 54. selected from the group consisting of 
compound #: 403, 405,/and 406, 

56, A compound according to claim 45 represented by the formula: 
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A compound accirding to claim 56, selected from the group consisting of 
compound #: 501, 509, and 510. 

A compound according to claim 46 represented by the fonnula: 
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Table 6 
Cpd# 


R3 


R2IA 


R21B 


618 


f-Bu 


Me 




619 


f-Bu 


i_? 




620 


f-Bu 




— 


621 


f-Bu 






622 


f-Bu 




~ 


623 


f-Bu 


/ MeO- 




624 \, 


f-Bu 


/ (Me)2N- 


-- 


625 


f-Bu / 


Ph 


7-S(Me) 


626 


.. f-BU / 


Ph 


7-Br 


627 


f-BlV^ 


^\ Ph 


7-F 


628 






7-N(Me)2 


629 / 


J-Bu 
/ /-B£f— ■ 




7-N(Me)2 


arid 
6^ 


/ / 


N 


7-N(Et)2 



A compound accord/ng to claim 58, selected from the group consisting of 
compound #: 601. Jo2, 603, 604, 605. 606, 607, 610, 611, 612, 615, 616, 617, 620, 
621 , 622, 625, 626( 627. 628, 629. and 630. 

A compound accofrding to claim 46 represented by the formula: 
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m 



Table 7 
Cpd# 




R21A 


730 


f-Bu 




731 


/f-Bu 




732 


/ f-Bu 




733 / 


f-Bu 


0 


734 


t-Bu 




735 


f-Bu 




73'6 


f-Bu 


f-Bu 


/and 


f-Bu 


CHex 

J 



61 . A compound according to clainn 60, sptected from the group consisting of 
compdind #: 701 , 702, 703, 704^05, 706, 707, 708, 709, and 71 1 to 737. 

62. A compound according to cl^irn 45 represented by the formula: 




O d 

wherein B, R3, ind R22 are as defined below: 



7 Tables 
/ Cpd# 


B 


R3 


R22 


801 




f-Bu 


— 



150 




151 



Q 

Q 



Table 8 
Cpd# 


B / 


R3 ! R22 


866 


ol 


f-Bu 1 

i 
t 

! 




867 




j 
i 


868 




f-Bu i 

i 




869 




t-Bu i 

i 




870 




f-Bu 




871\, 


Of II 


f-Bu ; 

i 


872 


/ o 


f-Bu 1 


and 
873 




f-Bu 


! i 

; 



63. A compound accofding to dlaim 62, selecte^^rom the group consisting ol 
compound #: 8o/to 825, 827 to 858, apd860 to 873- 



64, A compound ac 



wording tp/Qlaim 45>^resented by the fonnula: 




wherein B is as defined below: 



/Table 9 
/ Cpd# 


B 


^ 901 


Boc 
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A compound according to 




o o 

wherein B, X, R3, z and R2^k are as defined below: 



Table 10 
Cpd# 


/ ' B-X- 


R3 


Z 


R21B 


1001 


/ PH-N(Me)- 


hPr 


0 


H; 


1002 


/ Boc-NH- 


f-Bu 


s 


OMe; 


and 

1003 1 


Me 


hPr 


0 





A pharmaceutical composition comprising an anti-lnepatitis C virally effective 
amount of a compound of formula 1 according to claim 1 , or a therapeutically 
acceptable salt or ester thereof, in admixture with a pharmaceutically acceptable 
carrier medium or auxiliary agent. * 
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A method of treating a hepatitis C viral infection in a mammal^ administering to 
the mammal an anti-hepatitis C virally effective amount of the compound of formula 
^ I according to claim 1 , or^a therapeutically acceptable salt or ester ^^^^'£rrt/2^^^ 
A method of treating a hepatitis C viral infection in a mammal hyMminlstering to 
the mammal an anti-hepatitis C virally effective amount of the composition 
according to claim^:^^ pfl/Tjf/^S 
A method of inhibiting the replication of hepatitis C virus byexposing the virus to a 
hepatitis C viral NS3 protease inhibiting amount of the compound of formula I 
^^^^p^according to claim 1, or a therapeutically acceptable salt or ester "^^^i^p^^^c 
A method of treating a hepatitis C viral infection in a mammal ^adminfetering^ 
thereto an anti-hepatitis C virally effective amount of a combination of the 
compound of formula llaccording to claim 1 , or a therapeutically acceptable salt or 
ester thereof with another anti-HCV agent. 
A method according to claim " 

from the group consisting'of: a- or p-interferon, ribavirin and amantadine. 
A method according to claim ^wherein said other anti-HCV agent comprises an 
inhibitor of other targets in the HCV life cycle, selected from: helicase, polymerase, 
metalloprotease or IRES. , 

A process for the preparation of a peJtide analog of formula (I) wherein P1 is a 
substituted aminocyclopropyl carboxpc acid residue, comprising the step of: 
coupling a peptide selected from the/group consisting of: APG-P3-P2; or APG-P2; 
with a P1 intermediate of formula: 




^^^erein said other anti-HCV agent is selected 



^o-cpg 




CPG 




O-CPG 



74. 



Wherein Ri is Ci^ alkyi, cycloalkvl or Ca-e alkenyl, all optionally substituted with 
halogen, CPG is a carboxyl protecting group and APG is an amino protecting group 
and P3 and P2 are as defined above. 

A process for the preparation if: 1)a serine protease inhibitor peptide analog, or 2) 
a HCV NS3 protease inhibito/ peptide analog, this process comprising the step of: 

coupling a (suitably protecteyl) amino acid, peptide or peptide fragment with a P1 

intermediate of formula: 
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75. 



76. 



77. 



O-CPG 




O-CPG 



wherein Ri is Ci.6 alkyi, cycloalkvl or Ca-s alkenyl, all optionally substituted with 
halogen, and CFG is a carboxyl/protecting group. 

A process for the preparation df: 1) a protease inhibitor peptide analog, or 2) a 
serine protease inhibitor peptitle analog, this process comprising the step of: 

coupling a (suitably protected amino acid, peptide or peptide fragment with an 

intermediate of formula: 



O-CPG 




O-CPG 



wherein CFG is a carboj^l protecting group. 
Use of a P1 intemnediate-of /ormula: 

W kj"""^ Y CPG 

O-CPG L>L^ O-CPG HN^X/' 

O ^ o o 

wherein Ri is Ci.6 alkyI, cysloalkyi or Ca^ alkenyl, all optionally substituted with 
halogen and CFG is a c^aoxyi protectinqgt^p, for the preparation of: 1)a serine 
protease inhibitor pepfideJ^J^alog, or g^i HCV NS3 protease inhibitor peptide 
analog. 

Use of an intermecfete qfif formula 





O-CPG 



78. 



wherein CPG is a carbixyl protecting group, for the preparation of: 1 ) a protease 
inhibitor peptide analoA or 2) a serine protease inhibitor peptide analog. 
Use of a F1 intermediate of formula: 



f 
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O-CPG 




CPG 




O-CPG 



y 5 



: , 3 



m 



I : : 
! V 

Q 
B 



wherein Ri is alkyl, cydoajkyi or Ca-e all<enyl, all optionally substituted with 
halogen and CPG is a carbox^l protecting group, for the preparation of a compound 
of formula I as defined apove 
79. An amino acid analog cbrnpikind seized from the group consisting of: 

The process according to claim ^ ^ or^ wherein said carboxyl protecting group 
(CPG) is selected from the group consisting of: 

all<yl esters, aralky I esters, and esters being cleavable by mild base treatment or 
mild reductive means. 
81 . A process for the resolutijbn of enantiomers from a mixture of ( 1R,2S)/{1S,2S)-^ - 
amino-2-vinylcyclopropyy carboxylic acid methyl ester, comprising the step of 
treating said mixture witjfi an esterase to obtain the corresponding (1 R,2S) 
enantiomer. 

82- A process according t)e^?claim 81 , wherein said esterase is Alcalase®. 

83- Use of a proline anafociof formula: 




21 B 



Wherein R21A is Ci^ l<yl; Ci:6 alkoxy; lower thioalkyi; halo; amino optionally mono- 
substituted with C,.6 klkyl; Ce, C10 aryl, Cy-ie aralky! or Het, said aryl. aralkyi or Het 
optionally substituted with R22 wherein R22 is alkyl, Ci^ alkoxy, amido, (lower 
alkyl)amide, amino optionally mono- or di-substituted with Ci-e alkyl, or Hef, and 
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RziB is Ci^alkyl, Ci^alkoxy, amino, di(lower aIkyl)annino, (lower alkyl)amide, NO2, 
OH, halo, trifluoromethyl, or carboxyl; 

for the synthesis of 1) a serine protease inhibitor peptide analog, 2) a HCV NS3 
protease inhibitor peptide analog, |Or 3) a peptide analog of formula 1. 
Use of an anti- hepatitis C virally effective amount of the compound of formula I 
according to claim 1, or a therapeutically acceptable salt or ester thereof for the 
preparation of a composition for/treating a hepatitis C viral infection in a mammal. 
Use of a hepatitis C viral NS3 pirotease inhibiting amount of the compound of 
formula I according to claim 1 ,/or a therapeutically acceptable salt or ester thereof 
for the preparation of a composition for inhibiting the replication of hepatitis C virus. 
Use of an anti-hepatitis C virally effective amount of a combination of the compound 
of formula I according td claim 1, or a therapeutically acceptable salt or ester 
thereof, and an interferon fpr the preparation of a composition for treating a 
hepatitis C viral infection im a mammal. 



